Introduction
In this paper we are studying the first Fourier problem (F) for the parabolic (in Petrovskii's sense) system are considered. This corresponds physically to diffusion of several gases and evolution of their concentrations. The solution of this problem is represented as a sum of two integrals being counterparts of the Poisson-Weierstrass integral and potential of plane domain. Kerneks of these integrals are represented by the matrix-function G introduced in this paper and playing crucial role in a representation of a solution v of given Fourier problem (F).
v t (t,x) = A(Av)(t,x) + <p(t,x) (t,x) 6 ]0,T[ x J?, with A given real k x k matrix, <p : [0,T] x i? 9 (t,x) -»• <p(t,x) € given function and v : [0,T] x Q 3 (t,x) -> v(t,x)
Similar problems were solved by Majchrowski [3] and by Majchrowski and Rogulski [2] , but for Q = [0,1] only.
Assumptions
We make the following assumptions for the functions tp, g and for the matrix A: 
Matrix-function G(t, r,p, 1?)
We denote by /¿ n , TO the m-th positive real zero of equation J n (z) -0, where n € {0} U N, m G N, and J n is the Bessel function of degree n. 
Proof. In virtue of [2] (p. 1077), there exists a canonical decomposition = S + N such that SN = NS, where 5 is a semisimple matrix and
where C is the matrix in the Jordana form for the matrix S, whereas B is the matrix of likeness. Then Proof. Observe that (see [2] )
Then from (3.1) we obtain the inequality
for sufficiently large m, for instance TO > mo. The methods applied above allow us also to show for m < mo that all the functions of the form Now we shall consider the properties of the matrix-function G. THEOREM Proof. At first we shall prove that for every e > 0 there exists po 6 N, such that for all k > po and r > po and all p, q 6 N such that p > k and q > r the following inequality holds
Under the assumption (2.3) the matrix-valued function G defined by the formula (3.3) is of the class C°° and all its partial derivatives can be calculated by term-by-term differentiation of the series (3.3).

Proof. From the fact that
which we can rewrite as
Let us denote where I is the unit matrix k x k.
1° S is a semisimple real matrix k x k with eigenvalues
Proof. In view of the relation ||exp(-c5)|| < Z)exp(-ca), with a = min{ReA : det(5 -XI) = 0} and c,D positive constants (see [2] T] x [0,1] X [0, 2tt] B (r), p, 7) -F( V , p, 7) is a Fourier-Bessel series which is uniformly convergent on 1 -¿1], with respect to the variable r. So, by proceeding as before, we prove the convergence of the series £~0(£m=i ¿ Bl «(i?,r,/3)).
The solution of the problem (F)
In order to construct a solution of the problem (F) given by (1.1)-(1.3) we shall prove two existence theorems. Denote 
